An easy method using glutaraldehyde-introduced fluorescence for the microscopic analysis of plant biotrophic interactions.
The method introduced in this article makes use of the glutaraldehyde-induced auto-fluorescence of proteins after cross-linking with glutaraldehyde for the analysis of cellular and sub-cellular structures. Because the interface of biotrophic interactions is rich in proteins, the method presented is particularly suitable for the analysis of such interactions; we have exemplified its usefulness by analyzing (1) the root feeding sites induced in roots from Arabidopsis thaliana by the root-knot nematode Meloidogyne incognita; (2) leaves from Cucurbita pepo infected by powdery mildew and (3) roots from Nicotiana tabacum colonized by the arbuscular mycorrhizal fungus Glomus intraradices. The use of confocal and multi-photon laser scanning microscopy allows three-dimensional reconstructions from optical sections of complex biotrophic interactions. In the case of root-knot nematode feeding sites, our method enabled us to simultaneously study the development of the plant xylem elements (using lignin auto-fluorescence), the nematode feeding site and the nematode itself.